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Figure 3 
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Figure 4B 



Figure 4C 
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Provide an Optical Gain Material of One or More Group 
IV Elements, Including a Dopant Having an Intra- 
Center Transition Frequency in the Terahertz Range 



Provide a Wafer 
of the Optical 
Gain Material 
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Forming a First Electrode 
Electrically Coupled to the 
Optical Gain Material 



510 



Forming a Second Electrode 
Electrically Coupled to the 
Optical Gain Material 
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Deposit an Optical Gain Material Layer 
of One or More Group IV Elements, 
Including a Dopant Having an Intra- 
Center Transition Frequency in the 
Terahertz Range on the Substrate 
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Forming a First Electrode 
Electrically Coupled to the 
Optical Gain Material Layer 



Forming a Second Electrode 
Electrically Coupled to the 
Optical Gain Material Layer 



< Provide an 
Undoped Material 
of One or More 
Group IV Elements 
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Dope a Portion of the an 
Undoped Material with a Dopant 
Having an Intra-Center Transition 
Frequency in the Terahertz Range 
to Form an Optical Gain Region 
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Forming a First Electrode 
Electrically Coupled to 
the Optical Gain Region 






Forming a Second Electrode 
Electrically Coupled to the 
Optical Gain Region 



